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FORMS OF SILICA IN SANDS

Those forms which are designated by the Greek letter a are
stable at ordinary temperatures and are most likely to occur in
Nature, but where a rock has been suddenly cooled, the form
designated by the Greek letter f3, which is stable at higher tempera-
tures, may not have had sufficient time to revert to the form stable
at low temperatures, so that it may occur in Nature as well as the
more stable a forms.
The nature of the various allotropic forms of silica is not
thoroughly understood, though various theories have been put
forward to explain them. The theory of W. and D. Asch suggests
that the various forms of silica contain a different number of
atoms of silica to each molecule, with the result that forms having
different specific gravities are produced. As the specific gravities
of tridymite and cristobalite are less than that of quartz, the two
former, according to this theory, contain a smaller number of atoms
in their molecules. Whilst it is almost impossible to ascertain
the molecular weight of any solid substance, it does seem certain
that all forms of solid silica must contain many more molecules
than are represented by the formula Si02, this being a minimum
formula. If it were correct, silica, as analogous to carbon dioxide,
would be a gas instead of an almost infusible solid. Some investiga-
tions of Martin on organo-silica compounds appear to show con-
clusively that the ordinary laboratory form of precipitated silica
must be represented by at least six times the usual formula, and
Martin's experiments confirm the views of W. and D. Asch as to
the hexagonal or ring arrangement as representing a minimum
formula for this form of silica, which in this respect is analogous
to Kekule's famous benzene ring theory of the constitution of
certain carbon compounds. An investigation of the X-ray spectra
of the various forms of silica would be of great value in this con-
nection, though their interpretation is exceedingly difficult.
The various forms of silica may very conveniently be re-
garded as suggested by W. Ostwald as having different degrees
of dispersion, ranging from the crystalline form, such as quartz,
through chalcedony, hyalite, geyserite, and soft opal to a colloidal
silica gel, the proportion of water in the material varying pro-
gressively with the degree of dispersion.
Amorphous Silica occurs in sands in various forms, the chief of
which are flint, opal, and geyserite, the last-mentioned usually
occurring alone and not as' irregularly-disseminated particles in
other sands.
Flint is a form of precipitated amorphous silica produced by the
deposition of silica around some nucleus, such as a minute shell-fish,
sponge, or other organism, or around some inorganic substance.
By prolonged deposition, irregular nodules of a grey or black
colour are produced, the size varying considerably. A large pro-
portion of flints could not be classed as sand at alf, but the smaller
fragments which occur in some sands may be included. They do
not usually consist of perfectly pure silica, but contain about